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(54) SIGNAL PROCESSING METHOD AND PULSE WAVE SIGNAL PROCESSING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To disptay and compute an accurate oxygen 
saturation by eliminating noise such as body motions superimposed on 
pulse wave signals. 

SOLUTION: The pulse waves of infrared light and red light are detected 
with a probe 1 and respective spectrums are obtained by Fourier transform. 
By using the ratio of the difference of the spectrums and one of the 
spectrums or the sum, a fundamental frequency of the pulse waves is 
obtained. Then, a filter using the fundamental frequency of the pulse waves 
and the frequency of a higher harmonic is formed and the pulse waves of 
the infrared light and the red light are respectively filtered by using the 
filter. The filtered pulse waves are displayed on a display part 1 1 and used 
for computing the accurate oxygen saturation. 
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m\t, »*J12 2 *75:««^JS2 3 »CE®©MK«^M 

*§■ £ am -r s ae> t a& -a . 

[0 0 3 1] *¥£W<Dm3tm 2 5 fC&3M2!£«-Sf &37J 
mt, W*JS2 2Sfc«»^JS2 3 »cE«©Hi&m-^M 
S7jSIC*5^T. Mm7 4 )l7Mf$.7.7 L v7°\Z*$^T. 

T'm&m^&Mf&T •£> tz*b-x:$> -5 „ 
[0 0 3 2] #f£IJI<Z)fit#J|i 2 6 »c«-*HR«[fli^«ia^r 
f»*^ 2 2 7iS«^« 2505? ^"Tn^ 1 OfC 

E«©fflr^iffl3S*ftK:*v»T. 2 etc KE7^;^'j 

>^X^-> ^(C^J^TME^ 1 ©«-^$fc«t(fES2 © 

n fzffifcmn * ^ * t a& -5 . 

30 [0 0 3 3] *%^CD»^ 2 7 fcfg«Iit&fti»4Q92r 
i*tt, 2 2 TiStt*^ 25®5t ^1**1^ 1 "3 \Z 

mn<o^nmm^m\z^x. nmmi<oiimm^it^. 

JWf-C&D. WE^ 2 <DM2K«^B^©i!iJK^S^ 

IfrE ^ w 'j > y x >^ 7"i:feViTl(El 1 <Dm&m 
m5£.zftt\mm 2 omiS«-^<z)t»-rn$ 7 * )i? u > 
^b, strE7-<;p^u>^X7 i ->7't'*3ViT7 
;i/^^tifeffFE^ 1 ©K«flW£fctt«rESS'2 

[0034] *nw<Dmmm2 s izmzm&mmmij 
&mz&<,*Tmm£fz\t£>i&(Dmtiifk$:&im-tz> 

y <t 0 &m s n^stiEflsitt * tz aiftE^ft «d« jft* t -c- 

50 iOM*nt7^M£ffl^t, aiRiR^*^^;^ 
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U>m7^M'J>i/Xf7yt, SttfCi^ [0 0 4 0] 

i«^>tgP2i§>tgI5 3<&{»^, :n^t:i!5}gft (£ 

[0 0 3 5] *^li^«^«2 9 IC^SJlS^Ma^ ttifift) 4^t5IsJtft^T^5, %7tgP2«. 

tett. B#JR2 8C|Ee©a^^m^-MS*tel;*^T. Kll&SftT'&-53*fe}t l : 6 6 Onm) LW, 

Wl&74)\'?&f$.7.7-y7\$, tfisim*mfc&m&Z7- ««A 2 : 9 4 0 nm) &*tl 

»*ft»C*lr»T, iftiE^^^/SX^y^KiiUT. -5. cne©ffB, if*ill§9a, 9bTi#i|l$n, A 

&©H&»£^n-6ntf>£>£:LT*I£J$ ofc*eJBMKT<& 20 T, CPU (-t> h 7)VZfu±.y ~s>tf3-— y b) 8\Z 

•5di:^#®<h-r-5. cniCctD. S*^jS&i:-?-<DS5 A^^nSipC&oTl^. CPU8H «Df[E]?&7 

IS&<O^K&W^21©«&©:^^^t)lt0ii^fli&« «t%^;gPKftlilK5^ft!l»-r-5i:*(C. A/Dg&ggl 

■l-S:^-r-5fe4i>T$.-5„ 0 a, 1 0 b frZS-A. <E>tl2>m*i$: &3 LT, ^CDi£* 

[0 0 3 7] *^^©«^3 1 K&*M&ffi*fJ&Jl73 Sr^gBl 1 fCfflTJ-T-g.. £©flWia»»c 

i»5fc3£t2 8 £fc«§*:£Jg2 9ICf2«©M&M^ffl *3^-5M)Sroy'f X^5&KLStc4taS*t^^ 0 ^gpfrffi 

mxmz&^-z. tte^ji^jEWEx^yyic^T. ^^ns^*«, y-r x*»»*sn*:iR««», mm 
Hisiy^f m^*mmk&&x}*:<omtiL<Dm s P o2i mtmtmm t$.-s. 

^^•^n-entf^tbfc^/^x^tt^-Y^^ir*?);: :oo4i] i2c*si©*^affli7D-^ 

tz&mftz. -nc<to, s*^&©:t^(DiSiig[ -r. susawi^n-s (sio) t, ^0-^1©^ 

©H*R©Ha©«tl*l*#«#9;*#*fl9fcl!tD&A, 30 gfi2^6.3E3tSn-2.?£fe3t. #*3ta«3SSK:$63tesn. 

[0 0 3 8] #?£IJIi©ft#^3 2K#SM&«^&S7J iCJ:Otttti'£n«. tLT, §3Wf if 4@Ih1& 6 T*ii4g 

»*«2 8 75M«^3 io5^^-rn^ir)ic $n> aiataK 7 T^ejt, *n3tK:4msn. a/d 

fS««om#MS*ftt*3^T, $e,JcffffB7^;i'^'J> ^SglOa, 1 0 bKctOA/D^&^n*. ctlt: 

^x^->^*3HT7-r^^$nfeiiiits«^<&^-r^ j:oiRjRo«a*»ffton* csi n „ *^*5 

^^-^i> S:^trc:t*#®frs. uni:t0 7^ «tyt#fe3t^t?^T<D«-?-n-entc^i,iT, f^iara 

ju^nfcsi&^^T-sfcjejTrab-s. ^7- uxtiftiiTH. -^-n^nox^ h;Ko^ 

[0 0 3 9] *%W©W*^3 3IC^SMK«^®S7J tf*>, MKOtttjfcj&S. /I?-*^ h 

fete, »*^2 8 TSMfitjRJg 3 l©-5^^-rn*U^>IC JUSr*se).573ffitML.T«, #IBiSI»TH:g¥i£L&t^ 

i5«©m^«iS7jftJc*3^T, «teiiti&flH»tt£ft<Dft 40 ^Tt^i^fe^^n-^ncDBf^ffimciJttsgeffi 

cto^enfc^2ffRi!?i«^x-so, i&e^^y >y sct'tcs^x, Mafcoa^SEgc^iii-r'S (si 

X^^ytc*5^TWE^liR^*iJ:t/|tII5^2««^ 2) . cnttffltta©H«ft»::te£"r*. fLT, 

l J>^^y^ , K:*«r»T7^JU^*nfcWE«llR«* 7^;P^$Mt5 (SI 3) . CO-^y^F?*;!^ 

±tfttE«2IR»^*fl!0»T»*«&*&*£«J|tT**JR *ffl^tl«t7-f^'j>yt5 (S 1 4) . 

etc. 7^;u*anfcK»sffl«,>T»flEJ:<sK*«a ;u^$nfcaRK^e.*«e>fcaRffits P o2fit o**&iu 
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[0 0 4 2] 1 1 cp3aB(PJB« 
S 1 ©StKOfi«*H 3 ~H 7 *ffll>TRWt5. sStft- 
ft (IR) (RD) \z-D\,*T<DMm$*tl 

j etl-*>7V>ifffl!8l 6ms e 0 3Of± 

SICK. y*fX£fM/£IR*% (IR) *3<fctfjfcfi3fc 

(RD) *«*Snt^5. XSmCi ]«. 1 0 2 4®CD-9- 
>-7)Ukft<DMm-C&K) 1 6. 3 8 4S> (=1 0 2 4 * 
16msec) T?*-5. tf, J8ffi[i ] d^tt-S^fl-ft 

( I R) iJitfsfcfeft (RD) -£-*Hf*lcDl 0 2 4lO 

;KZ>*6*Nif£##>3. £©X^:7 h;P£^L£:CD#04 
(a) . 04 (b) 04 (a) KttaStft-ft (I 

R) 07.^*7 Y)V (Spc. IR) *t, 14 (b) \Z\tm&2t 
(RD) bJl (Spc.RD) ifiOk-ZtlT^Z. Ztlfr 

*>t)fr2>£o\Z. h;PSr 

©*#H«*©tftHH;MSl,lr». &© (1) ~ 

(3) ©t,vrn*>©st3f:£fT -5CttC«t OMOSW 
&&©&ffi#§^tc&* L.fc. Z.£-V<Dtfr» 

c© (i) ~ o) ©^»-c«ji-r-5^t«. frT 

tLT. ^fl-ft (IR) X"t*h;i/ (Spc. IR) tm&yt 
(RD) X^^7 h;i/ (Spc.RD) OlS»SfflH5CtT?* 

(1) ( Spc. IR- Spc.RD ) /Spc.RD 

(2) ( Spc.IR- Spc.RD ) /Spc.IR 

(3) ( Spc.IR- Spc.RD ) /( Spc.IR + Spc.RD 
) 

ft*3, Z.ft£><D%?m<DmW3:izLT&<D (1) ' ~ 
(3) ' £JB^Tt>fil,>. 

( 1 ) ' { 1 - ( Spc.RD / Spc. IR ) } / ( Spc.R 
D / Spc. IR ) 

( 2 ) ' { 1 - ( Spc. RD / Spc. IR ) } / ( Spc. 1 
R / Spc. IR ) 

(3) ' { 1 - ( Spc.RD / Spc. IR ) } / {1 + 
(Spc.RD/Spc. IR )} 

zrn-p, (i) • ~ (3) • <D9m-&*m-rzz.£.K* 

^ftl/T, { 1- (Spc.RD / Spc.IR) } 

\z. ttm\z\3.^sbm%.m&mz-T$$^T*>£<. *:<nm 

[0 0 4 3] CCD&jH©— #J£0 5 (a) . 05 (b) 

cat. 0 5 (a) \mm[ \ ] K^xiuejwsiA/ 

-e&s. @5 (a) <o?^7pi<D<£)<&<2)\ttn j en±.m 
(i) (2) (3) (omnmm&xi-t. -w^yw^ 



18 



±12 (1) (2) (3) ©iSI? 
msctftSl/THi. 05 (b) \tmm i ] \Z 
I0^77tfe5. 0 5 (b) ®y^7rt©(D®<3)ia^ 

io n^njiE (i) (2) (3) £?rr. 

BS&oTte^Sfc©©, ^©Jf&&Kte$g**<fc-5C:,i:A< 

[0044] ::t, h;KD?gs:^<o^7 

7/5<0 5©«fc?(Cft5C:<h£fftlE-3-£. /^X^t 

v»a:vi«n>e (ir) tm&yt (rd) ©-tn-tn©* 
a6oS(BomicttiS3&«»o. ass^A-ft (ir) ©urse 
©««©##:*:*^. — frifc^sy-f x<omm 

20 55^t£ (I R) (RD) ©Bli£©tgi|@J; 9 

*>*5*<te-S;ii:t>$>-5/&i, aStfl-ft (IR) t^feft 

(rd) ■z-os^xcDmmizmv&mzti.zz.trfgr 
^. iot, y -i x&<s/vf~ifenyt (ir) t^e,7t 

(rd) ©-E-n^ncofliR^s^-ux^bTx^^ h 
)u&&tt>2>£, mn-yt (ir) ir**^* Hia?©K* 

©S*^&&(C*tt^X^^ h;1/©**<, gS£3£ (R 
D) Mi&x^ h;Kc*tt-5-^n«k0fe^:^^. — * 
T. J-iX<DX^i; hM*m&lt1$tm'J>te<<\ i^t, 

#*1-ft (I R) jHE&Xt* h;i/i^63t (RD) RttX 

30 hJu&mwL&ziiizmftziztu*. «©a#jia& 
tox^i' h;nc, ^jfc&s^ttft (IR) tm&yt 

(RD) ©^n^ft©BJRi£©S«IS©ffl©igK:ck94rf-5 

*5«-3H4m. mn-yt (i r) .t^eft (rd) -?©/ 

•f X©Stt@*tR i; \z ts. 3 £ £ V^c © , Jlpffi $ 

ns. fct, ±is (i) ~ (3) <ommz, 

Spc.IR - Spc.RD) iLT^5©T$5. ^tlC ^ 
6>t?>StLTSpc.RD, Spc.IR. &fcfc(. Spc. IR + S 
pc.RD ) Srt^dttCkO, h;i/05 

40 mft&y-fXtf.fto*'*.? hKT'feznzztiztto, 

ffi&<Z>m*m$Lmz£>l,-fZZ'<2 bJKDmftZ. ft&ii 
LTSpc.RD. Spc.IR, *it«(Spc.IR+ Spc.RD) lei 

(b) t^^ns.fcptc. Uttt<Z>£*AftSbWB£ft-2 

so us©-?, stso. 4~icDW-e«^. it 
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[0 0 4 5] "A\Z, 0 2 iCiJtt-S ■{ )l?<DBl$.i S [0 0 4 6] %.\Z. 7-f )V9 'J >^&©:©^fi£^ j -fe 

1 3cDX?^y^Si^t-S. 05 (a) <D£o\Z, fi/R& £a#8Hc%;te,n-5#, Z. ZT'ltm 7 iZ^T 7 ~r> 

**K£A/££»U&a»ofc»£. M&©g#J5&& (f <D^&^JE^S„ 07 (a) iZvk-fjsmoy J V > 
^StC^^Sr^firtS. 7^JP5"J>^ ^&&C0^B«. f high- f low ©&Bi. ^©iftH 
06 (a) \Zm-$-£z>iZ. HK©S*^K©: SOilil/T, 2 f high- 2 f low , 3 f high— 3 f 
f s i:-€-©ii5igfe©raafc&T&S2 fs.3fs.4f low . • • • , n • f high~n • f low *WCfc\sti1&.M 
s, • • •, n- f sit5. 7-r;l^MJ> ttOfcOT-fc-S. 07 (b) iZjji-TJj&ny 4 fr? V > 

0 6 (b) \zmT£5\z. HI2£©S:£Jffl£ ^J3&g:©itBte, *i.*JiSt» f c f high- f lo 

& f s £-Zr<DmM&<Dm&&T'$>Z> 2 f s . 3f s, 4 10 w ©|&B£:. dOJSH&O^Bi LT, 2 f c £ tfJ/fr <h 
f s, • • n • f s %tp'b\zffifem (A'>h*) £1$ LT fhigh— f low ©tl-tra i;*S^fc*fc<effl, 3 f 
fcttfcig®*©*) cOTt>«t^o feS^tt, 06 (c) tc c£+'D£LTf high- flow ©^t^D^^fc-tfTt 

^•r«k-5(r, MCSfflRS f s £-^©il5i)i2£©raa£ &B, • • n- f c £<tM>£: UT f high- f low oo 

&T-&-5 2 fs.3fs.4fs, • ■ n« fs$ «S<i:|gi;<S*J#fc-e-fc^B<&^Lfc®tt©fc©TS 

^otL^^-^XiRftt^w^^TafeoT^J:^, &i5, -5. 07 (c) ICS^^ST-Ii. f high- f low £j?f^ 

f s ©tfc£ii*j4:teS*#*e»tt£a<, 05 (a) K^t" flftfc&MU 

*J«S*lw*V>T. «*tf. (1) ^lC*5ttS)!IRfflSc ^-n-^tlfs-1. fs-2, fs-3. fs 

©SftiLTfeo-5sa±fg©^Bicffi^-rs^KSc© -nm. ^lt. y<oi?*) >>?mmk<Dm.m\*. 

®B^6£— ^<h&oTt<>£^i&$c£jfcse>3. (2)#c f high— f low CDilt. ^©igHSc©teB t LT. 2 

fhe<)lC^.TMiK©S*^K©:T*-5/j:e«X^^ h;i/fit 20 fs-1. 2fs-2. 2fs-3. 2fs — 

d©XU-> 3 -;PH€:X^i7 h;Uiii^@^S^&Sc©5 *J$&ttfcl6H. 3fs-l, 3fs-2. 3fs- 

*feMttft©ttfr>ftl©Mftft£&&«. (3) m 3. • • •. 3 f s -m£^i>J3fi&<hLT±iB#£d2? 

ttWfcfiTR«©«#ffltt»T*Sfc6tflH«T«T» nfc^&gc*Si|^i;i|S^fc-a-fc®B. • ■ •, n - f 
5HMXl/y 3 -;i-H*i(t, MXl^ya-^F s -1, n-fs-2, n-fs-3. n • f 

&fe\zmmiSi&mwL£mffi.-T:zz>mwL&<D?i>&bm& D®^fc-&^^B^^bfcffi^©fc©T$.s. m 

ftOfi«r»««ffc**»s, tLHOXmibiabZ. 0 5 7 (d) -0 7 (f) fit, 0 7 (a) -0 7 (c) {CO 

(b) ©iplc, <*»L;fc*6, M&©S UT, ^tt©ftfcOIC^^X#1t7w;i/^^Sltfe^ 

*H«fttt«£Z.«fcfc*. £©®£J$o*:JS|$[g!c??r© 30 ^©^J-CafeS. -T^t3^. 0 7 (d) tt. 07 (a) CO 

•5-&g*©Jii&g:£ f high, g/h©JS&&£ f low i"T 37 ;P5"J >tfm$L$k<Dftt$.T~$>Z> f high- f low ©^ 

<5. -fl/T, -fOti'MiSScS; f c tLT, B. 2 f high- 2 f low , 3 f high- 3 f low . 
f c=S~ (f low) x/ (f high ) • . n • fhigh— n • flow ©Bf $^U<L-t. ^rtX 

fhigh, f low ©^tU^fe«ffi*# ?n<n&mztilSLT, jJ<yxm&y4)l>?$:&fel,fz: 

^LSnSrti, 05 (b) \z^-tmU^mz^X , 09*. t>©T-&£. 07 (e) fii. 07 (b) <Dy4)V?V> 
«. (1) ^#fC*5ttSBKia^©^l!)tLTibO f c £^tr fhigh- f 

*R©ttHKffiili-r*fl*ft<DieBa>S. Mtf-WlcJlT low ©ISB. 2 f c^^tLT fhigh- flow ©4g<i 

K«oai*»*»T?**tt6tfx^^ h;ufflt Lxtaa mcm^wra±rc^.m^ 3 f c^^^tux fhigh- f 

tSTSSpf^Uxa-^HSStt. ei©XU-> low ©*gtmi;ifl*}#fc-&fcteB. • • •. n - fc& 

3—)lY-*y.K7 hJimtimz.2>ffife&&t$.<Dv-*>. M 40 t^iLT fhigh- f low ©tliliUiJs^Jtfc-a-fc^H 

*>»«»««OfiV»'b003'B«/h»jR*fflt f low . ©B«$rf^i;< LT. ^ft^h©#i£lC;ttjfcLT, 

fhigh tr«. (2) Hff-WfiijiTlRafc *1#tt7.r JVf&mmLrcbtDT'&Z. 07 (f) «. 

©S*^&feT*^S/j:e.«Hi^-rST-feS-54-4i-?iXV 07 (c) ©7^ JP* U >yjf&fe©#S£T-fc-5J!>rJ£<H 

S'sa-^FStitt. C©XU->a-j|,K£X^ h^ffi .gcKtfSd^nfcfbigh-f low ©«JB<t. 2 fs-1, 

3 *>. ffltt&tttttfS&SScttf;: 2fs-2. 2fs-3. • • •. 2fs -m£+ifcJ3l 

IWOfiV>fe003*. g/W§«fScffi£ f low . g*JS B. 3fs-l, 3fs-2. 3fs-3. 3 

fl£gcte£ f hight-r*. 7iif©^ffi*ife^,„ s-fc. fc f s -mS1'iC>)S«ftiUT»«*tlfcB»ft«iHi; 

$r*feS^ac«ilBcoftfeD(r. 4B^}#fe-&fc®H. • • •. n- fs-mtti,fl*» 

fc=(flow+ f high ) /2 50 iUTJtE»«*n/t:««[*«i:n»|i;«fe«pfc1*-fcttH 
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*4*tt7-f A'^SRJfcUfc'b©-?**. H 7 (g) (±. 

y- U xg&©#jgtg© u^wt-7 u >^s«» 

"r-ZWit 16. 3 8 4 [ g>] (=1024X16ms 
e c) ##tg«0. O6KH2] =1/ 

1 6. 3 8 4 [ g>] T-abS. -tClT, f low fr<B> f high 
£T©ffl©#fi?firr&£0. 06 1 [Hz] ZTi©^K 

-f f low , flow +0. 0 6 1 [ Hz] . 

flow +0. 0 6 1 [ Hz] X 2, • • • . f low + 
0. 0 6 1 [ Hz]Xn, • • • , hhigh£T£Mi£© 

rattoNttft*?Mitfwjmfc&-rs. -r^t>*, 2 

f low *^e> 2 f high$T©0 . 06 1 [Hz] X20S 
&&f?S]pg©m&gu 3 f low 3 f high£T©0. 0 

6i[Hz] x 3 <r>mmmm<»mmk. n-"fiow7&> 

£n • f high£t?©0. 06 1 [Hz] x n ©Jiafc&FtS] 
^LfcfccDTS)^). 07 (a) ~ (g) Srffl^TlttW 

tOBSESOORSio IfcJB »RT* * <h H 5 
-5. 

[0 0 4 7] uiT. 7^;i-5"J>^MtOW*S 
ttt, J^&©S#^&&£^©Bfiia£©fii&&£;H^ 
SSE&Sr&IUlT*. FFTafil^Mli^jgi^fi 

T. «Mfc©3Mc«««ct>»6<C4:e«r»K:#jtft«. 
iSIS&O^SicfC £-5 7 W 'J -5 C <*: C <fc 

<hfc5. — 7J, S p02fitSrS!l^-r^^:i6{c:tt. HR&© 
SiHA^flE<i:LT^taT-#ft«+5}-T*ab-5WT-. JSSii£ 
©Jii!£&iiT:©7 ^ ;|/^ 'J >if\t&f L fc&IFCfc < . 

H**7^;^u ^^Sffl^a^ttjafiftJt-rfttfJ: 
7-r;p^Sftfcfl)R&ic«#^t/-f 

[0 0 4 8] 0 3©J(BIHI[ i ] ©1 0 2 4ffl^©^-^ 

*©T 7 ? K 7 ^ € W t SMftl [ i + 1 ] #§8#3 
*ft*ift*-e©«BM[ 1 ] ©MtS*7WJI'^U>^-r-5 



22 



J*-r<&JWIIll[ i + 1 ] ©x-^fc«k9»6>ftfcv-;/^b* 
7*Jl^tt. mm[ i ] *itf*OTyfl«7^W£ 
»£**»IB!#IIte£ft*itr$T©Jfi|B[ I H ] ©» 
SE*7w;i/^U >^-r-5fc©fCfflHSft£. &*5. 7y 
?H7-fJ^ **:*«>»HBlORJ6tt3f€«!lllir 

io [0049] #fS*gfli-m, -y->7"'j >^mm l 6 m s 

ectU -Vv^Yy-i )\>?*Mf$.-tZ>Mm& 1 0 2 4 
li©*>7;i4&#©8im£L&a<, CfttR6fe<tt> 

<£^. 

[0 0 5 0] gj 2 ©fUM©^ 
*1C, ^2©**S©^«IS:0 8?rffl^Tiji^-r^. SRtt 
©-tf->7'J >^WR|dil 6ms e c d ch, T 

H7^;P^Sr^-r-5©ICffiV^^— ^S«l 0 2 4® 

t, «R[ i ] \z^n^-9^^y-^x.^^n 

20 7^7 h;U©&*Ml[£jfc#, Tffi© (1) ~ (3) 

7 7fH7^^5Mtl.Ci:lt SSl©*J5S 
©&«<tH«T*£-5. 

(1) ( Spc. IR - Spc.RD ) / Spc.RD 

(2) (Spc.IR - Spc.RD) / Spc. IR 

(3) (Spc.IR - Spc.RD) /(Spc.IR + Spc.R 
D ) 

fc*. CftS©«fl5©«*a;i:L,T2fc© (1) ' ~ 

(3) ' SJB^TfcJfcH. 
30 (1) * { 1 - ( Spc.RD / Spc. IR ) } / ( Spc.R 
D / Spc. IR ) 

( 2 ) ' { 1 - ( Spc. RD / Spc. IR ) } / ( Spc. I 
R / Spc. IR ) 

(3) ' { 1 - ( Spc.RD / Spc.IR ) } / { 1 + 

(Spc.RD/Spc. IR )} 
SB2 0*J6©iB»©««tt, ^y^Yy-()V9^mj^t 

t» mm i ] \z&\-}2>T-?zm^xwf&Ltz-w?- 
40 u>^-T5fe©tffl^5. -5-lt. kr-9-sabihc i + 

1 ] T'\t, tOMffllZ&VZT-fZm^TmziZ-Vy 
T-Fy-OUf&MtfOs. fDmffll i +1 ]!C*3Jt-5M& 

[ i + 2 ] fcigm-Cfe^o ClWct^lC. I^MC, H(f^ 
MfflZhlZ. -?y?-\zy4)l?&Bf$.l>. WyfH 

[0051] g 3 iprnmcomm 

50 ©f>7 l J>?WU6msecTS5Ct, Tvf 
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py* )isi?&Bf8.-?z>Mzm^z>7 : — ?mzi o 24m 
t. jnmc i ] K^mts-^-^e.^-ux^&^fT 

h;KDj|£*HK£jJ<#K TIE© (l) ~ (3) 

(1) ( Spc. IR- Spc.RD ) /Spc.RD 

(2) ( Spc. IR- Spc.RD ) /Spc. IR 

(3) ( Spc.IR- Spc.RD ) /( Spc. IR+ Spc.RD ) 10 

(3) * *JBV>T*>&t>. 

( 1 ) ' { 1 - ( Spc. RD / Spc. IR ) } / ( Spc. R 
D / Spc. IR ) 

( 2 ) ' { 1 - ( Spc. RD / Spc. IR ) } / ( Spc. I 
R / Spc. IR ) 

( 3 ) ' { 1 - ( Spc. RD / Spc. IR ) } / { 1 + 
(Spc.RD/Spc. IR )} 

% 3 <D$m<»m&v>mm$.. 4>v& &i&&t 

F7-fM*Mt5feft©»ffi[ i + 1 3 © 

in&^tt. same i ] on»ja©#iitfT-^6 4*> 
^;wfc»o«ima-r**. muk i +1 ] ©^-^sra 
^tf(S^nfcV7f H7-f;^n iam[ i ] ©^»3 

»6MIH[ i +1 ]©***88:T©»llfl][ I + 1 ] te**** 

-5. Sefc&tDfrfc&V-y^F?^ ^^S^JSJtt" 30 
<ommi i + 2 ] <Z)H*B£tt. 88ffl[ i + 1 3 OlttA 

i + 2 ] O^-^^^TSjSSftftTy^K?^;^ 

a. mirk i + 1 ]©**»*» s win [ 1 + 2 ] 

to«iib[ i + 2 ] icfcu-s 6 A^yy")V^<Dm^y 
4 )\>*v>>rtz>izib\z.m^z. RC«t-5fc. game 1 

+ 2 ] <z>h*b£#>5 6 4-y->^;i/&^iinTiHS&-r5« 

W[ i + 3 ] ©T-^A^fS!c$ft5. C©«k3K. BFf 40 

[0 0 5 2] **«SfllTtt. U->^»J>^IBW1 6ms 
eciU Vy^H^^J^SJEffiRT^JWIB* 1 0 2 4 

T*«anij©-r s-rflaros 6 4 -v-yyfr&tt&mmt vrz 
[0 0 5 3] 

a\z, m 4 (Dm&fDmu&m i o ^ffli^xttt^-r-s. as so 
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*®*>yj >5 r |B|»a«l 6ms e cT-££;i<!;> 

? h;U$;*at>-5¥{4rox-^Sc«l 0 2 4<l»Tfe-5C 

*jftK»*. 01 oK*rj«m[ i ] . «ar«TC i + 1 ] 

. nm i * 2 ] , • ■ • , «8ffl[i + n ] . • • • 
tt, ^-*6 41f->:7>*£. -r6bTR£*tlfc»HI 
i ] . JHHC i + 1 ] . «8W[ i + 2 
] . • • • . Wmi i + n ] . • • • K£fr»Ttt. & 
1 0 2 4{l<Dx-^-9->^Srffl<' i T. 7-Ul^tSS 

ffwvr h;i/©«s*rafc3fcj&<&. (ft 

*** ; KTrao **ufc«tt. as i (ommvm&TTF; 

LfcS4 (a) . 04 (b) £H«T*3. H4 (a) 

\z\tmt\-yt (ir) ©x^? (spc.ir) a*. 04 

(b) KttfScfeft (RD) 7.-^^7 h;U (Spc.RD) 
nTt>*. J8IB[ 1 3 »c**ta«Jlffl[ i 3 ~«3FW[ i + 

afctt* (IR) (DX^t? b)U&m&¥*52tl(Av.Sp 
c.IR) . ^feft (RD) Ts-^y Y)V<D7\^{^ h)VifitBM- 
(Av.Spc.RD) Sn«. CKD^^^X 
ly h;KAv.Spc. IR) t¥^fi3tX^;j7 (Av.Sp 
c.RD ) fcJBVVf. (4) ~ (6) OHTtl*>OJg 

Z\<D (4) ~ (6) ©^gT^a-rs^i: 
\t, ^il/t. WaWMfcXIf hJKAv. Spc.IR) t 
¥^*fi3tX^^ hJP (Av.Spc.RD ) OM^ffl^Sei 

( 4 ) ( Av. Spc. IR - Av. Spc. RD )/Av. Spc. RD 

(5) ( Av. Spc. IR - Av. Spc.RD )/ Av. Spc.IR 

(6) ( Av. Spc. IR - Av.Spc.RD )/( Av. Spc.IR + 
Av.Spc.RD ) 

£n&©»«©«*a£UT3fc© (4) ' ~ 
(6) ' ftBjV>T<bAlf». 

(4) ' { 1 — (Av. Spc.RD/ Av. Spc. I R )}/( Av. Spc.R 
D /Av. Spc. IR ) 

(5) ' { 1 -(Av.Spc.RD /Av. Spc. IR )}/( Av.Sp 
c. IR /Av.Spc. IR ) 

(6) ' { 1 — (Av. Spc. RD/ Av. Spc. IR ) } / { 1 + (Av. 
Spc.RD/Av.Spc. IR )} 

[0 0 5 4] nn[ 1 3 fcfci^T. wfamzt/uzmw) 
i,tefr^rc®&iz\tmwL<D&*m&Lmz&w2>7>'<.y b 

<0|g!fi©ft«T*UfcH5 (a) , 0 5 (b) fc|BJ*T? 
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06 (a) ~ (c) . 17 (a) ~ (g) ^ffl^T, £ 

^ f U > iff 5 fc© tffl n 5 . 
[0 0 5 5] #IC. JUffl[ I + 1 ] IriStt^gSfflt i + 

1 ] -JB«[ i t n + 1 ]Ki5tt*:7-'Jx^&LT:£ 

4&e.nfcn<a<D#7.^i7 h;i/&, jjs^jt (ir) t^g, 
3t (rd) rtir. ajBKfc/sa-rtfcaqjpiyssn. 

¥^^7tX-^^ h;KAv.Spc. IR) 

h;i/ (Av.Spc.RD ) -5-LT, COf^g 

^^.^i7 h;KAv.Spc. IR) t¥^*fe3tX^i7 h)l> 

(Av.Spc.RD) £ffl<^T, ±EO (4) ~ (6) ©Hf 

®»j«*»lc^^-ctt. ±IB©J:3K:, 0 6 (a) ~ 

(c) . 07 (a) ~ (g) *m^x. mi<D$zm(om 
m-cm.mLtz^miimmT'$>^o c©mi«[ i + 1 ] © 

] v>i&mfr*>mm i + 1 ] ©M$T©saw[ n + 1 
] (r*3tt«.^-5'6 4-y->7 p ;KD7-f';p^"j>^(cffl 

[0 0 5 6] *Kafi«1?»4. -9">yU>^WBIl 6ms 

ectu b;i. 102 4«©-y- 

m<D?£,-rmm%6 4-*>7°jifkft<DmmtLtctf, z. 

mm (1 0 2 4m<D-*>7')mft<DMffl) tttfe± 
^-r^»§M«i 0 2 4<a^o5 i -^t^-5. 

[0 0 5 7] CdT% ^{fbJVfOtBMW-^m^Xm 
&©S#JS&&£3£©&£<h©fiJjiU;i. nMftiDtimW- 

*»«8StlTS*b, S/Nit^V r ( n) 

to 0 5 8] ^ 5 <pmm<pmm 
&iz, m 5 <D&m<D&m&m 3 , bh, 012 £m:> 
tret*. *%ffiffl©4ttftt*. K«oas****** 
j&scabfco. mn-yt (ir) *5«ty:#e,3t (rd) © 

ffiftS£©lt#£:7-iJigg|LT7.^ h;P<&*J6-5 C t 
K&S., afcfl-ft (IR) tS&Zfm&yt (RD) 
©flSfo£©i*->:7*<J >^WB3ri* 1 6ms e cTWCt, 
^?K7^ ^^Sr^PKT^OCffl^S^-^&til 0 

2 4<l#-C&-5dite. ^lcOHJgO^tB^-t?* 
3. if. WPalCi ](C^3tt-5^3t (IR) *«tac*fe 
3t (RD) ©fflRffiE©^#€:£:0, dtlSral — a R (=gfc 

nyt (i r) ■Mfe-#e*t (rd) -a\z. 
^omftmifc&y— uifisw<^ hJuwi&SHSSrjfc 
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Tte, y< Xj$#©x^? h;p*t^g< v KSEos^jq 

afcftoawitttrrfrHr*. &© (7) ~ o) 
WMafcrt©**"** b)u<DvsmmmmzTz>o d© 

(7) ~ (9) ^tLt, 

(I R) (RD) OKftOf»S7-U 

ifil/t^fcX^^ hJU (Spc. (al -aR))£JBH5 

10 (7) ( Spc. (al - aR ) ) / Spc. al 

(8) ( Spc. (al - aR ) ) / Spc.aR 

(9) ( Spc. (a I - aR ) ) /( Spc.al + Spc.aR 
) 

Spc.al : mftft. ( I R) m$L<DXU7 bJl 
Spc.aR :?£g3t (RD) ©X^i? bJU 

tabs. 

[0059] z\coot> o) (Dmuf&gkn—m&m 1 2 
k^To 01 2©wa. mm[ i ]ic*5^T§itia^«t 

20 A,li&&Lf3:fr-3izm£r<DZ'V7 MU© SS»*§*©^ 

7 h;l/d^filoT*3D, -£-©^2£&tt&«— j&TSi* 
-5. &*5. «8P»1[ i ] ic*5^TBIft7&^#<^ftbfc« 
£lCte, *«©S#HjfeJS:K::&»*.5;*^ Y)\>1fiVS&_r> 

Tte^sfc©©, ^©Jife&Kl;ii|B#;fe3c£ic&.5. 

[0 0 6 0] ±ffi (7) ~ (9) (Dmmz&K). MtifD 

as#»«*tf*8ueTStttf. ±a!©sfi 1 ©£»©»*■? 

06 (a) ~ (c) . 07 (a) ~ (g) Zm^TWlW 

30 7 4)u?&bi$:tz>. mmamtAj^mmh 
^*^fc«^-ti, 06 (a) \z7x-r£5\z&*m&frii 
j te>mmit£<Dm&& : £ 7 ■< ju? u >>fmmk.L-?2>fr\ 
06 (b) (c) \zm-t&o\zm*mwm.t 
*<Dmm&<Dmi&fk\zffi&mt£-&rc.feMVt<D 

*^&SIC@^S-5WT> 0 7 (a) ~0 7 (g) {C^ 

-r«t^ic, mfa<D&m\z&r)±vzmwL<Dm*mmk<n 

[0 0 6 1] 03<D^W[ i ] ©1 0 2 4Mft(D7-$' 
tc«k»3#6nfev^^K7'-<;i'^«, Mffll i ] *3«tlX 
)ls?$:mi$.-T2>%lffl[ i + 1 ] Tj^jfe 

*n*w*-e©«iiiH[ 1 ] ©M&^^i^u^-r-i, 
^■r^«8ra[ i + 1 ] (DT-fizjuom snfcTy^-H 

W<fJ[ i ] fe<ta;*(!)77fH7^;^j 
^T^a§P^*ig3^$tx^tfFiT-©»3P^[ I + 1 ] ©fllS 



(15) 
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^ h y << fr* & Mfct z, ft tb nmm © tajt \tm mm n - 

[0 0 6 2] *HJg^JT-«. D->yU>»16ms 

[0 0 6 3] msv>mm<pmm 

>7V >#fflMWl 6ms e cTab-SCi, ^-y? 1 
4 )W&&l$.-t2><D\zm* ; £>7 : — *m3.1 0 2 4<ffl 
(IR) (R D) © 

l«Uft©3£#«::7— UifSiLTffe^';^ hMffi^T 
±S (7) ~ (9) ©l>m*»©SJf*»6S2MI*|lc£ 

»J*-T«*j*tt. ^5©HJg©^«,>:ra«T-*^. JH5 
©HS£©ffi«©4fg»;i. ?7?K7-f;^^-T5» 

IB jiSccafe a. ffctos, H8i:^T. JQ 

ffl[ i ] t^W^x-^^fflViT^Lfcv^^K^-f 
-e©$&B[ i ] K:*»t*JR»«r7^^U >^ 

•r-5fcfecfflu4„ ^lt. ®;K-rs^p B T[ i + 1 ] T 

tt, ^©WISJfc&ttSx-^lli^TfrTtKV-y^K:? 
-C^i&ftMfcU -5-©«3fS1[ i +1 ](C*3tt-5fl/R«S^7-i' 

2 ] %>r«t»*. z\(djzo\z. mmmz. mmmmz: 

l>< &©-*?&-5. 

[0064] « 7 © mm<pmt£ 

<DD->-7V>JfmW&ifil 6ms e cX$>ZZ\t, ?yf 

\*y zoizm^z?— zmzi o 2 4<@ 

^Tfe-Sdi, #^3t (I R) iSitf^ftft (RD) © 
M&©M#£7-Ulg&LT^fc*^i7 h;P*ffl^T 
±E (7) ~ (9) <DK-?tlfr<DmWfre>&*mWLfk& 
^afc-SCl <h, IS©S*S 1 ^ T y f H 7 ^ 2: 

&f$.?zjjmt, ms<Dmm<Dmm£mmx$>z>. mi 
(Dmmcommz, ^^^vy^ frz&Mjsctzmm&u 
#w s *fca« e ffls-r saigas, -rfcto-b, h 

9Klt3V»T, «3W[ i ] IZ&KZt— *&m*>*TBljSLV 

y -Ols$>*Ml&-tZtci£><Dmffl[ i + 1 ] ©HW&jfttt. 
«§W[ i ] OHMO«^tfr-^ 6 4+|->7'M^0 
Jfiffl[ i +1 ] Cr-^^ffl^TMS 

i +1 inmm&xomm 1 + 1 ] K^w^e 4u->:/ 
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+ 2 ] ©lajfi^tt, «3F«.1[ i + 1 ] Oijj&jSOBtf- 

*6 4V>y)v&ft<Dmm&;-c&z>. mm \ + 2 ] © 

i + 1 ] ©#1^6$ frit i + 2 ] ©^^T?©»3ra[ I 

+ 2 ] Kims 6 4-y->y;^coMSi^7-f ;i^u> 

^-r-5fe«e>tffl^s. ^u^pic jam[ 1 + 3 ] k** 

tt^x-^6 4-t}->7';P»©M&$r7'w';p^u>iy-r-5 

fc^Kfflt^S^-.y^b'TV^li. Mffll i + 2 ] <Dffl 

16**6 6 4-y->^a^jsnTM4&-rs»?ra[ i + 3 

o. -f 6Lfc«3|8I#©*!S£#!ra£, fWLfcyyf K7 

[0 0 6 5] ^mmxit. •tJ">7 P U>^rapgl 6ms 
ectU T y ? K 7 * f iJt 10 2 4 

<@©-y->y;pgc^©»iffliL, 77f K7^M£M 
■rs^r B i©-re.-r«3F4Sr 6 4-y->y;i/»5j-©»§p^i: bfe 
a*. cnicise.^:<Tt)j:ti„ 

[0 0 6 6] IS 8 © jilJ5S©^l§E 
20 X.IZ. &8CD?gtt<Z>|g&£Bll 0S«HT«Wt5. R 
KO^yj^Wi 6ms e ct'SSCt, 

* h^^tb^>^<D^-^mt 1 0 2 4<l£-e<&3c: 
ttt. m5©*]5g©.«filtH^-c*S. SS8©UiJg©^ 

«ScWK-reLx^:3£L. #e.nfeitsc©x^^ h^© 

S^lZfeS. 01 0 tc^-TS8^[ i ] . Mffll i + 1 ] 

, nine i + 2 ] , • • • , mmu + n ] , • ■ • 
it. r-^6 4f>yjns^ rsbTtt^*nfcj«iB 
30 #»m[ i ] . mmi i + 1 ] . mmi i + 2 

] . • • • . mm[ i + n ] (C*3^T. §1 0 2 41 
©x-^1i->^ri:»c. #:\zm&&ftv. 
<D mn-ft (IR) (RD) M&©!g# 

( al -aR ) %y— UlfftLTX^^ h;USpc (a 
I -aR ) £2fc#>.5. 

© jSn3t (IR) J»«*J:tf/*fc»4jSi€Ut (RD) 
>JX«lft-r*Cli:fc«kD. X^i7 MUSpc.IR 

® «am[ i ] . mm \ + 1 ] , jamc i + 2 ] . 

40 • • • , mm[ i + n] ©niS^©^^^ bASpc ( al 
-aR ) £Jn#¥*§U Av.Spc ( al -aR) 
-5. 

© ^SSBSlt i ] . mm i + 1 ] . «BF B 1[ i + 2 ] , 

• • • . mm i + n] ©n{S#©X"^ hJWSpc.lR 
*J:tf/SfcttSpc.RD*ipJ|C3F^U. Av.Spc. IR 
/SfettAv.Spc.RD £*J&-5. 

© *© do) ~ (12) <Di,*-rtifr&mn-?z>z£ 

\Z£K), M&©S*^&Sc^*a6-2>. 
(10) (Av.Spc. (al- aR) )/Av.Spc.RD 
50 (11) ( Av.Spc. (al- aR) )/Av.Spc. IR 
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(12) ( Av.Spc. (al- aR) )/( Av.Spc.lR + Av. z] =1/1 6. 3 8 4 t g>] Z\<D£ o iCffcih 

s p c RD J ±«^str^7-ux^©^tg^#^-r^,„ £ 

±e (i o) ~ (i 2) cD«»T-*ii-r^,^<h^ tc, xsmtztt. ?4)\>*iztiitwtiL*m®.mz3mz 

tLX. ^3fc(IR)«£^fe)t(RD ) m&L<Dm#V>X 1£Z»Bmtf&hZ\iifrt> % ( 1 ) S^HICS^-fr-SUfi 

Ml^^^fcL/tt Av.Spc. (al- aR) )2rfflH^,C aS«B$fflS, (2) IRK© 'J 7)V*-i Ai&yjit VXff® 

£X3bZ>. ±E (1 2) C«t2.^ff^«H(Sa l 2© ^n-5^#:tC^n-5ffil&©ttlSi**iiT'(D*^«i© 

&?\zttztf, i}m^-?%z\t\z&r);ixf8.mm o) ji#&ffi£nsM&£EiftL±E&a© 

8£nffi&-f£<DT% 8JR&©g*Jie&£m£0&ttSLil f^<D®&fc£oT&3T£SI»m ^£ ^>5!r^rr<E> ! & 
[0 Q6 7] JBIH[ I ] K*V»T. JR»jJ»lsE4:A/i!«» 10 [ 0 0 7 0 ] M9©SM®MM 

jwt^o-egK-^so, mmt^^<^mv mtft&jt (rd) «^m$tx^ii. 

rcig i &iz\tm$i<Dm&mfo®;\z&ii2,7>'<.? miners: ^©n-rn^— ^^^x^.fcoffl^^ti-sflijs^s 

(a) -05 (b) zm^TmwLfcmKDmmvmn x. 07 (a) ~ ( g ) &%^xminmm<Dmmxm. 

l>Ttt, 16 (a) ~ (c) . 07 (a) ~ (g) ^ ;i^©^fS77Si£ »£T*. J^Stlfc^-;/^ 

UX, ^l©*moffi«T-|5iWLfe^fe<h|^1llX*-5. Sfcfl.^ (IR) M&£*£3t (RD) «£:7 

a«&S7-f ji/^'j>^r<b&«>Kffl^«. 20 sn-s*:*, ^ntjeuxs^v^K^;^*^ 

[0 0 6 8] «8W[ 1 + 1 ] ic4bnt-5-7-y^K7 -T^CidtT^. iiJfi&W^ttKiSaLX. y7fK7 

■< )i<?<DMf8.jDm\t. mmi i ] ic*5w^v^^K7-r -^^©^^u^jaafc&fcv':? K^it-scii^x 

1 ]~mffll i + n + 1 ] Cf-^lffl^T. ±E<D~ S!l3tlC«koTf#e»n-5^»S:«Sf?lli;T-*'5^S, # 

X. WSJIHT, 0.6 (a) -0 7 (g) SfflUXS fc. i£>«H»Jt*ff lr>. <bte<aJTOft&Hl&®£*ja& 

Z\<D&ffl[ I + 1 ] ©5 s — **ffl^T»fi)E [0 0 7 1] Hffi©Mj$ta±E 9 ^0«fij^ SLfc**, 

[ I + 1 ] ©»«B*7?OjBIBI[ N + 1 ] fCcfcttS-?-^ 30 flAlf, tf-»8MQftPtff£. hJHBlD*TO 

6 4it>y;p©7w;i'^u>^^^e,n^. -r«^-^*<+^^fca6, flnJr¥i9£?ffr£i:^jf§i75 

H*I=LT«IIB1.[ I + 2 ] tCttttS-ry^P^JI^tt MIS 3 (D&ffOlBK, **V»ja*575M»7*±aCfl|9 

jnrnc n + 2] <v?-z*7 * )v* z><n\zm^ vnm<Dmu*um^T%^. *4*fctt 

en, fflwc 1 + 3 ] m msommammiz&^x* aa9.^m&n*'ptz< l 

[0069] *mmmx\t, f>yg>^ii6ms &*k:^< Lxt>«tu„ ^-rtifcuxfe, mmmz&<t 

©r&-r«imi*6 4ij-_>^;nfc»oj(iBitb&*«, :n 40 tw^s. 

CR6fc<Tt>.fc*». 77f H7^)^«^t [0 0 7 2] &i3. ±Effe)fi©»«-Ctt. It^S^I 

-5«8W©-r6-r«SFfl*. Yyf K7^MfMT5»i «8^**-5(rabfc0, MUCDfg** 

m (i 0 2 4«o*>7 , mo»IB). tl/tt>±K mtMt, ny-*** h;ux^o 

S«Sffllii 0 2 imftv?"-* izts.Z> 0 CIT, T^rf ffi<Dffi, A>7-X^i7 bfr* b$tsMi&X&2>. 

UXAOttttCKt. #«t-^#^(CO^T^^.. 7 [0 0 7 3] jfcfc, » 1 71M^ 3 ©^Jg<J5ffi«Ttt. BR 

-Ux«»OiMl«»4. 7-iJI»|;ffl^5f-^l TE (1) ~ (3) o 

mizm^Z^-f&tel 6. 384[#] (= 1024 (1) ( Spc. IR- Spc. RD ) /Spc. RD 

xl6msec)f*5M, »g©iO. 0 6 1 [ H 50 (2) ( Spc. IR- Spc. RD ) /Spc. IR 
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( 3 ) ( Spc. 1R- Spc.RD ) / ( Spc. 1R+ Spc. RD ) 

1. *^3toatftOiR3t*©lllRftjsdE^* AA2 <t Lfz 
m. A A 1 , AA2<DWflHM±T©ie**«>. 'tO&ft 

[0 0 7 4] «-*J6©ffi«»C«k0 7^;P^*nfc#n5t 
(IR) KfttiSfyt (RD) KHRttaaMBKiOaE* 

35TT?%>J;H. Jl/^Stlfcs&tfWfc (IR) K 

St. *fe3t (RD) K«[*fflV»T. K#©*ifc»K«fcD 
Sp02i (BSfSffigftS) ££a<-e£-5. T& 

SAAl. «|.*<07-fM**lfcBilt*6*»fcli 
S)EM4A2tL, K3fcg©it<t>=AAl/AA2£:fc 

&*3. ±.E*afi©ffi*Ttt, ist^^ei 

±e*ttoiB*fc*t»T. **3t ( i r) m.WLt.ifa&yt 
(rd) nu**»««c*#-r*2-3oxii- 

^T, Spc. IR, Spc.RD, Av. Spc. IR . Av. Spc.RD £, X 
[0 0 7 5] 

ft i o«^iR*3«tutft 2 (Dm^w^m-r^m^mmyj 

&(C*Wr. *UBSftlO«^IR*3<t^|frEft2©fl^RD 

CD^IRCOft 17,<i7 h;i/Spc.IRt, Itrffift 2 <D«^RD 
CDft2X^^7 h;USpc.RD^SIff-r-5X^^ h JimKXr 

iHE^lT,^^ h;PSpc. IR*iJ;tf|ftEJfS2X^ WPSp 

ttsmm i cd«^ir*3 jctfttiieiff 2 wm^-RDos*^^e: 
ssi-rs. cntcko, ftio«^iRift2©m#RDt 
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^cD^M^ffl^T-en^n©*^ h;uco(spc. ir 

-Spc.RD) $.fzit{ 1- ( Spc.RD / Spc. IR ) } ICS 

[0 0 7 6] *fg^©«*^2 tC^-5m^MS7Jfe«. 

( Spc. IR- Spc.RD ) /Spc.RD , 
( Spc. IR- Spc.RD ) /Spc. IR , 
10 ( Spc. IR- Spc.RD ) /( Spc. IR+ Spc.RD ) . 

{ 1 - ( Spc. RD / Spc. IR ) } / ( Spc. RD / Spc. I 
R ) , 

{ 1 - ( Spc.RD / Spc. IR ) } / ( Spc. IR / Spc. I 
R ) . 

{ 1 - ( Spc.RD / Spc.IR ) } / {1 + (Spc.RD/Sp 
c. IR )} 

[0 0 7 7] #fgW©»#Jg3tC&S«^M3!7Jfete, 
BU**«««C**b*«E"r*« 1 ©«#IR:fc<fctfSf!2 

m^IR*5«fct/MIHft2©m^RD<75-en-€ r nfC^^T, J|f 

0 WPSpc. IR*. ttGffi2 0e4HtD*&g2X"<£ h;U 
SpcRDSrigJC-r-S:*^ HMffXfy^t, iftEX^ 
* h;^3¥x5 i y^'lc:«k-5t&fEftl7 > ^d' h;us P c. iRfc 
30 i^iE«2X^^ WPSpc.RDSrm^H&SK iJP»¥i% 

;naiM«9«*;* t- v zf\z «fc 0 jn^3pi^ $ nfc wbejb 1 
x^i? h;i^Av. Spc. RD toitfing^StofciitrESff 2X 
b)Vk\. Spc.RD £ffl<>>> ^jS&$fe±T*fflS©H*t 

ICS^'^T, tfieSB 1 <D«^IR*5ct^tflfaft 2 ©0^RD 
©ifflJEItSRIt 5« *^«I«»Xt 7 7"t , ^ 
^t»ct*4#«fr*. z.<n&o\z^t; bfromn^- 
40 ^^^ffl^^difCfcD, bMzmtlZS-fX 

[0 0 7 8] *^«i^4 Kl«*fl^«ia3ErffiJ4. 

3 izmwLvmm&wjjmz&^T. MtES^Rft 

( Av. Spc. IR - Av. Spc.RD )/ Av. Spc.RD . 

( Av. Spc. IR - Av. Spc.RD )/ Av. Spc.IR . 

( Av. Spc. IR - Av. Spc.RD )/( Av. Spc. IR + Av. Spc. 

RD ). 

{ 1 - (Av. Spc.RD/ Av. Spc. IR )}/( Av. Spc.RD /Av. S 
50 pc. IR ) . 
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{ l-(Av.Spc.RD /Av.Spc. IR )}/( Av.Spc. IR /A 
v.Spc. IR ). 

{ 1 — (Av. Spc. RD/Av. Spc. IR )}/{ 1 + (Av. Spc. RD/ 
Av.Spc. IR )} 

& £ £ o ffl m l b < T c t a< t- s -5 . 

[0 0 7 9] 5 tt, 10 

it*^ i 7!»mb*3i 4<D-ot> t»-rna» 1 o tcEm©«^ 

:/fc«koT**3nfcttrE**JB 

^2©fg-^RDS;7^;l^^U >yt57-f;^U>^T 

**«*«fu«»a:-€-oKBi*©flS[ftiat»*aiHiuflr^ 20 

[0 0 8 0] *«WO»*3«6 fcflUbflr#«ia*»tt, 

30 

[0 0 8 1] **W©»*qi7 C«*fi^ffla35rft»4, 

[0 0 8 2] 3fc«9i(!}|laMf 8 K«S«*M&S#fttt. 

T. ME7^;i^JB*j£;^-y:/f;:*5^T, ftfE?* Jl^ 
B. WES#ffl«*:fe.fctf*©J«Wjft©H»ftfc*n-€ t 

[0 0 8 3] *5BWOfll*«9K«*fl^ffla*j£fa. 

ssf^js i nmm&m 8 © 5 -5 v^n*> 1 -^izmwxDmn 



K£J:Q£flcoatttft«h»5£:tNttft&altto. -toft 

[0 0 8 4] *%hoiii&9u o fc«s«*waa:ars 

ffll*^5 75S»*3S8©'5 - 5^-fn*U-DtcE«0 

m^a^ffiicis^T. meisio«^iR*«ttfWE» 

MESH 2 ©fl^RDcD-5 S 7-f 'J >^Lfc^©{s^f£ 

[0085] *%w<Dmxm 1 1 fcfitsflraisJMfe 

$> 0 . fiJESfi 2 ©«^RDtt£fls:©«iK*SiB3;fctt£Jt 

9 U >{f*7-v yciHTltBB 1 ©«^IR*5 itffijE 

iS7-fMU >^X^-y7 p tC*5HT7-c;i/5'$nfejfl 
E^l om^-IR*fctt«lE^2©m#RD*fflt»Tgf3g«a 

[0 0 8 6] *HW©fi»*«l 2 IC^-Sm#^a73)* 

**SS[»:*?»gfr*S*^«»:iS^5 i y7't, ME 
**« SESc^ffT. •3 s - » 7* J: K> nfem^C5S*^SE 
&i^-(DS5iSft©^&g:Srffl iiT7 ^ u > jfJlttft 
$fS?t5 7-f^f^7f7 7 r i. Mm?-! )V27-< 

t*»aa:-r*. -nic±o, MMtt«WLX*r«# 

[0 0 8 7] 1 3 (c^sm^a73te 

2 ©fl^*«ia-r*«#ffla*SK*o»T, ihe^ i © 

^l©M^*<£tfffiESI2(DfB^©5-5i!>fc< tfcVi-T 
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[0088] *&w<Dm#m i 4 

-5. 

[0 0 8 9] *^^cd«*3s i 5 \z&z>mnmmjj& 
a, b*jr i 3 * tz\m*m i 4 »ce«<o«<»»a** 

&fk**ft^ti*fo£Lxiis$ : W-otcteMVtx$>z>z\t 

[0 0 9 0] 1 6 tC^SM^MS^te 

a, mutmi 3^fc«w*Jii 4tcie«w{@^a^fe 
wit?*. c:n»cj;o. s#jia£&<t:-£<Digg3&©j§38[ 

[0 0 9 1] ^fgtBCDfjtjfcJg 1 7 IC^^«^S^)£ 

a, » i 2 n mm#m 1 6 <Dot, ^-rtxfr i ^> he 
m^mm&m^mz^x, tammKDmms&zfttBd 

•5. 

[0092] i 8 izm&mmawjjm 

a, i 2 nrnm^M 1 6 © p % ^-rtifr i o he 
m<Dm^mm^miz^x. tamm i ©«#*3<j;^e 
^2ro«^«t>-rnfcaR^«^Td&o. we 7 

U >^7>^-y yfC&I^TlifJEfS 1 Wfl-^S^cttflfl 
E3S 2 om^rOo % V 4 )V9 U >^Lfc7J©fHf £*jfc 

[0 0 9 3] #fgl?I<D§f 1 9»C«^m^fflS*ffi 
a, Sf jftJS 1 2 71M8l3jcJK 16©p^ H-Ttlrt* 1 o HE 

m^mnmm^mz^T. mmm\(Dmn\t±w<DW} 

9 U >^fy yK^TIMESB 1 ©m-^*5i;^E^ 
2©ff^m>-rtl£fc7^;P5'i)>yU g&E 
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1 ©«^ifc«flflE^2<D^^ffl^T^figftS&ig 
[0 0 9 4] *5£gH<Dfif3£JS2 0 CfRSHUftflMMaS* 

tea. wi;*2|c«at»*#r**#ojBi<3!>Ki)i[«-i»t 
wim.tR i (Dm&mnvmmi&ft a a i ^ffi-r-ssn 1 © 

10 »AA 2 ^Uit5^2 Oll^MtBXT-yyi:. Itf 

ejs i <DMWLm^<z>mmi$.fttitiieif52 omfcmnoWi 
m&ftvitQ&mwTzmwitfLftm&XTyy'iz, mm 

jrr^dticcfco. ctjjtT? 

[0095] *%^©b^«2 i \z&z>mwimnmwjj 
20 fttt. rau»#ra&&£*T*£&©$f5i©M2£«#<»: 
m 2 (Dm^mmmm-r^mmmmsm^mz^x, 
mmm i ©itt^oMfS^AA i ^^ffi-r-s^ 1 © 
mm^L^mx^yyt. mmm2<Dm&mnomW))$. 

^AA2^fflt^S2««MfflXfyyt, 1ft 

Em i <nm&mn<Dmmi$.tt£fitim%i 2 ©«m©i 
»^©it<i>^«-r'5fliR®ifi)t^SEx5 : -yy<5:. mm 

nfcx^^ h;^e»iftEM&«-^w**^s?st^siS[-r 

[0 0 9 6] -*%W©|»^2 2lr^^.«#^g^ 
40 fett, »^«2 0tfctti^2 i©p^ii-rn^io 

izm&vmfomni&wjjmzis^x, ttsm^mi&mm. 
so ^^jE^-r-sctai-e^-s.. 
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[0097] *«9ioB!*5i2 sfcmzmiBLmm&mjj 

felt. »**2 2KE*OIRS[fll#«La*j£i:*«r»T, 
[0 0 9 8] *IS9!©fit**2 41C«£««^M317j 

fett. w*3B 2 2 * fc«»^js 2 3 izmmom^mmsi 
wjsmz&^T, mm? ■< *^»uxf7^ciuT. 

[0 0 9 9] *3S«<afl|3&lt2 5 K«-5||UftflH|jB32f 
ffitt, St** 2 2 £7ctef»jjiJg 2 3 KEffccDffit&fl^ #1 

[0 10 0] 2ic%9lOE*^«2 6 £*<5JRttflre«192r 
ffitt, SI** 2 2 2505^ V»t*tl*» 1 OiC 

^J^T-y ^fc^TflffESg 1 OSfSfeHiJEf 2.© 
[0 10 1] *%^©SI*3B2.7fc«-5SR&<l^a73 

E«©^MS73fetfev»T, itrElfi l <DM&mmt± 

-§-*5±o;flfrE^2 (Dm&mnwi-rn&hy -< y > 
snfcitBB i «flijy£ffi^£fcteffrEjfs 2 od« 

[0102] *^w«s»*^2 8 izmzm&mmaimj] 
m\t. &mz*si,*xffitti$Lfi:i$fom<Dmi8Lfk&tiim-r& 



38 



7* o^ta$nfcstfEMa*^ttiftE'i>»<D^Kftt-?- 

?Z>y 4 )U*&tfL7>Ty7£. ffifty >( )19 y 4 )V?\Z 

<tt)®)S§nfc7>fji/^sfflUT. m$Lmn*yj)v$ 
&*mwzy4)i?\z&KiM&*y4)V5>>)>tf\s. % 

10 Ti*-S>. 

[0103] *%^®»^2 9 \z&2>m&{gnmi&jj 
mit. m$tm2 8\zmm.(DmttLmnmwjjm\z&^Ts 
mmy^oi^MT.Tvy'M. tamm^^mny^ 
v y\zx-o ran** nfcwe**««»:*qt»* 

xy * >i<? znzZftMii-rz, dtitccfco. 

20 [0104] *5£W<Dm&m 3 0 fC«-5fiI23Eft^$!lJl7j 

mt, »5fcjg2 8 sfctt«^2 9 \zw.m.<nm&Lmnm 
myjm\z^x. mmy ■< )v^m^.x^yy\z^x. 

&<omte&&*n*ti't>.£>i:lsXGL&&-DltmMVlx& 

[0 10 5] *|g^O«tJI3 1 Kfll«JRttflHHUi# 

feit. m&m2 8 *"fcttw«fli2 9 \zmmom^nnm 

[0 10 6] *^©ff^313 2 K«SIIWSfl»fll|I# 

ftte, »*JS2 8 75M»*«3 i©3^^-rn*M^fc 
E«o«^a73feic*</iT. ^<b\znnm.y -ovzvy 

40 XT7 7*i, *^£rCl<!:S#ai-r^. ^tUCiO^^ 
[0 10 7] #fggS(£It;fcig3 3 {C^-5liKffl^®S7j 

^•yy\z&\,*xttmmim&}5j:zfiifimm2m$Lm^ 

50 ij >^X^y^»C*3^T7w;P^$nfcSflE^lMaS*5 
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«t waif! 2 mamzm ^TWtm&m&&m&Tz&% 

[0M©fBW<£l£IE] 

-b£5cf0T;fc-l>. 

[04] (a) te5^3fcMfl£<Z>7.^ h;P*^-rE. 

(b) agfe)ttt©X' < li' hJU^^-TST*^. 

[0 5] (a) tt«cDS*^K»=&**^fe*<07.^ 
£ hJKZ>8i»i£:3l£5ST0. (b) ttfll&CDS^Ji&gc 
S:*s6Sfcse)(DX^^ h;UCDig»ii&££7K-r0T-*-5. 

[06] (a) aMR^^^^^-rSfc^OD^-f^^U 
>£^S[&£^-f0, (b) itmfc&y 4 frftzfcsb 

<DmBVt<Df%&®i¥f&7 4 fr? &^?m. (c) \zm& 
[0 7] (a) itm&^y^< ji^-t ztzstxnm&Wiom 

&&4ttt7^;i<*£5jVr0, (b) Um$L&7 J )V5>t 

zrc®<nm&vt<Dm&&'8&7'< )i>?%^-?m, (c) 
\tm& & ? 4 )v* -r -a fz. #> commix, om j&&#t£ y ^ )v 

^Sr^-r0Tfe-5o (d) \*m&L*y -OV?-?Z>tz$)CD 
JiVxm&y'Ol'fZ^Tm, (e) teMifc^:^;^ 

?ZtcftOfi'77,<&&.yj)l*&7jk?m. (f) ttfll&[* 



40 



10 



(g) Jl/rS'-r-5fc*<D7w;i'^ U >?M& 

[0 8] *HJgCD^lC^^)i)ilg[«^«!lS©^-f A^r 

- HSr*-T0Ta&-5 o 

[0 9] **ffi©fil^l.«f^I©5"fA?t 

- h£^cT0-C&-5. 

[010] *mmcoBm\z&z>m&{BnmmcD5'-i a?- 

[0 11] ^TtJiffitt^feJtJilSOII^OX^^ hJU 

£*-r0-e&£. 

[01 2] MStCDS*^&®:&^sfcai)CDX^i' hjp 
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